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PURPOSE: A method for forming a metal interconnection layer 
of a semiconductor device is provided to prevent formation of a 
metal oxide layer on a conductive layer in a process of removing 
a photoresist pattern, and prevent an ashing damage and profile 
fail of a via hole. 

CONSTITUTION: A stopper layer is formed on a semiconductor 
substrate. An insulation layer is formed on the stopper layer. A 
hard mask is formed on the insulation layer. A first photoresist 
pattern having a first aperture is formed to expose an upper 
partial portion of the hard mask. A partial via hole having a first 

width is formed by etching partially the hard mask and the insulation layer with the use of the first photoresist pattern 
as a mask. The first photoresist pattern Is removed. An organic material layer Is coated to fill the partial via hole. A 
second photoresist pattern having a second aperture is formed on the substrate comprised of the organic layer. The 
organic layer and hard mask layer are etched by using the second photoresist pattern as a mask and the second 
photoresist pattern and organic layer- are removed. An interconnection region having the second width and a via hole 
having the first width are formed by etching the insulation layer with the use of the hard mask layer as an etch mask. 
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JSS^flPaSS 21' .^ 9St = S,0C °^ ™» S ^< W^or*; slots' 

9. mim siwm. «7i uz ssax^s uss «r a^aa sw^ «z> B 9ar ^o, 
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#71 S7I 3i|2|- a #?| mE 0^3#i A'^zr ETOfe 7b££A| kg 7l-± ££ Hz 

a h=s s^i^ 7k±m Afgsfe a© 32*3 sk^ii ±#2j s^bh<3 *#a>3. 

io. msm sicHAi, #71 32 ssaa^M w&m ^ m±as. skh #71 szi-ase* #^ 

2J #71 S7| 33^ g #71 DfciHSe «Zf 7^SA| OF.?S 7te CKF 5 7fl 

7fci:, gSf# 7^ S! CO S= 0=71^3 Sfctffe 7^1 AfSSfe *fe **2I 

S?£> II. ni«O0 SiOfAJ, UH^S^ SI BIOSS *#*Hr 371 O|^0|, 
#71 ±SfflSm J3!7|Sfe Ej-Tfl; 

^SIHSffil JfiTIS #71 7IB #00 EOT§ 09 WEI 0169 S^Shir cpflj 

!§SfS SSW2J^? 3,8 E SeSS S*tfK31 #71 HH^Se| a #71 HIOW LHOil #7| 

s^tr 13. £2 §oi ersfii #oi m ±£w*m eai; 
#7i ^SH^ son 391 •assets ^gat^ Era; 

#71 731 S2tfgJ3°f #0i Xfl2 ^gfflefg «#Sfe EPO; 
#71 «!2 iSIH^ #U JJI2 Sa^SJSfg S#S^ EWI; 
#71 82 §£^cgsf #0fl 8^ O^H§5 ^SS^ 9311 : 

^^fl Wff Mm^J&^SJ? 5 Dtea# ' * 2 #ai w a * 12 

#71 *D1 SSEiXl^e flug s fllWfe &7fl; 

g$f #71 SfEill 7IS #0*1 #71 Ettf UIOKS 11^71 SI*K* S7| 



jJCT 32 SSSEflXlie lag 9! #71 #7| gge^g §AI(HI UlTfShe &M; SI 




as^ef c£ £ 9W ioi£^o S s ^ Ste ^ ^ g ok "Vfe Hsi 7«g g^ma ««sf3 
s= ^£is ?mHD!=s,^s «ssfe a© 4905 "Vfe iSql ^Tma ««bw7 

'8- »1?4f0i SOIAI. #71 ^1 SZHSS^S SIOCS^. SiO-°f. P58(phosrirarous 

narn&ri&A&f -ffSSS 1 ""! P*^ 0 ™"^ silicate 9las3)Sf, US6(undoped silicate alass)5f. 
S^SS SO0(spm on glass)°^S 22 <5g°S *fe ^HJfl i»£| = 

S^IT 19. nil3SKNI 
^|Z.^0IU[7| 3J2 

2°- ®»94KW SiOIAJ. «2 SZfgS^s siOCSf, Q3g SiQ^. psefphosphorous 

silicate glass)^. BPS8(boron phosphorous silicate glass)Sf. USG(undoped silicate glass)^. 

34-13 



PACE 17/39 • RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 " DNIS:2738300 * CSID:5032744622 " DURATION (mm-ss): 15-58 



09/22/05 



11:24 FAX 5032744622 



MARGER JOHNSON 



@018 



^2002-0088399 



^l^h^^H 3 ^ 1 ^ ISP^ HCP(h!sh daislty Plasna)°r, PE-TEDS(ptasiaa enhanced-tetra 
Sfi J«J S08(spin on S loss)^££ 2# iS£S Sfe £*r2| g 

to^a^os ^S^^J, f t 2 fiHft ° 7 'S2! eARC(Botto» Antl-Ref lection 

C«tlng)5}>2£ 2# Sfe SfESI iW2| gs^HHfl S SSI'S!. 

S^Q- 24. J3II34HK 2!CH/ff, #71 fll2 SSSflXliE HQ DH^S *K» #71 3BI2 

#*si #71 »7i Base a #7i e>s a^ass «izmi "wis ^T^Iaj'S rjk 

i££ ft a HS SSSfe 3K±S AFSSfe 2S *fe BfSE«| £7J2| g^ffld «#«b7 

CKF^i 7K&, g^S 7fci 3! CO 1= 0. 7h6S 7h±a AJSSfe 3»1 «S£3 Bf£» 

S?f*26. S113SHHI SiOiAJ. WflgS! a UI0f3g««*fe EM OISM. 
#71 mi ±SiifS|« My\tm B7t: 

m ^£2)Sfoi #71 e-sai ?o ^chi &»g msi uHaweg tss*fe 9*1; 

siili ill#iU* s a 319 sasB - «■»«« ^' wassi a #71 uiojs um #7i 

li^rJSPs^lllfJ. 7155 **™ so * fe h» a sum- as ssss 

?^i>#!f^^ T,af - TiHSf °«« 

s^tr 28. sasoi §«s ej-ata 713- ^ ^sesi-~ §gs^ e^,- 

#7| iSia^ £2»32SfS &ga\E EPfl; 

#71 ©i^asi #m nm o^asg ewo; 

HI0FS0I SSE! gfsjj 7J5 m n^ f HlOfSa a ^71 *|SKM E3ESH= ^jj; 

#71 3312 S£ai*l±M I8§§ W7|»te &?» 

|7I 8fE D^3# #« 3! #71 n>£f blOfg IHOil #71 S082JS d*J *|Z»H3| SlTJSfe B3J; 

a^ava * m " x sa " • s " Esss ,a " lasa 2 * "sss »ta esa axra saw 

WiJBBeafvue 1 tfOAnramu §i jit aaat s 
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s«f 38. mmm sdial uhss^ a bioss sal oison. 

#71 iSfflej^ a^tfe g-jj; 

ismefoi siTis #7i a-sai pis- £hm &*» o>5> hh2iois& ssae bts; 

§§312 MWeHR? 715 ^ w»k» «w «asVs mow lhos #ti 

Sfla^sspiSiiijSH. 310 * ***** aoBte e?nM a 5a *^ * s 

#7i a« iSfflsf ^os mi #zfgas*# «gat& 9?a: 

#71 All ©2hg2Sf ^ofl SI2 iSIHS^ S«s^ Sflj; 
#71 H2 iSffl^ #ofl *H2 #2hSSH}g wgsfe cpj; 
#71 m Si^asf #08 SfE D^3*# «g8 r =r 331; 

IS afs^ti^lill^il? 1 SF£ °'- a#2 ' * 3S s * icSAI9,& 36,1 **** 
#71 hi ssaxiig saga sitis^ em; 

^ Ul0 ^°l #71 715 #00 £71 m& b|D«S a??| SloKJ) SOB^g £ £8P= ^78 • 

S2a» Z « S3?|i a E5?* ^ ° h - 3S ^' *" 2 K»OT #*£J #71 Sm 9i #71 * r J= 

#7i »2 ^saxiig neea ajTisfe a*; 

#7i tm n^a* #is! a #71 nj# hio> s lhos ««a ^ susta &«i ajzwoi fliTis^ btu; 

lis & iieu^ 

|f l^Jg^k ^^^dt^^S^'^ fill f^j^ o^ mig! ^ 

silicate glass)-*, BPS6(boron phosphorous silicate glass)^ USQ(undoped silicate glass)ar. 
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na enhanced-tetra 



FSjKfluorfne doped silicate glass)^, HDP(hlgh density Plasaa)5f, P6-TfiOS(plasma enhanced-tetra 
ethyl ortho silicate)^ £E£ S0Q(spin on glasses *^ofr S§ Sh= ff- 

46. *|40*Hfl SlOIAf, #7 1 m SZ^SHf^ #71 3512 ^SiJ9f a >9j Sh£ Dh^H-SOl CHtt 

m& Aws&fu&iaKr" w ****** ^ saaf - a ** m5 3 

49. fl|40^0fl #71 W£ □fciHSS #7| 82 ##33^ 3 #71 S11 #2^SStf7|-21 

f HUOWH SlOiAf, #71 SQ6^S #7| H2 ©Z^SSj-Sh AJ^ejaig $713°! HSQSf 

£= SIQAg 21© *fe ST£3ffl ±ft£| g*rHH£ «#»s. 

f2H^5 ^if^ SiOiAi £71 SOBsra ££| A|2^ #71 32 ft2HigmH CHS KM #71 SOQBieHi 

fgff g. juboi ag/j;' S3 v ^2 ssan^s *w 0^35 tm #7j xii2 s^se?^ 

#^2J #7| S0QH| 5! #71 *hE DFiHif ^2f*^ EPH£ *W TteSAI 7h± C.H F-7% 

mm& ?t± s co, cot &?t±m stmfe ?t±m mb*^ 21s *^ e»s«i ±n 

«#£2. 

S^t* 53. H40&0I HH^Sei SJ blOf^a «#Sfe 01 $011. 

#71 XD1 ££S|5W E17ttfe &7||j 

HI ^Sirf5H]f W7fS #71 B»E3| 715 #Ofl E^f D}S> HHS|Oi§g E+71; 

*«a as* 715 #oa ^*rsra #ti hhsssj s #7i bio^ moo #7j 

'^WlS^^^Sfc 1 ?^ Tl " TiN ° 4 HS 01121 ^ e!SS 

gg »e o^as 4Dfl sasw chs^foj hiokss efs*f= ni ssaxi^s nag ssshs 

#7i am 5Maxi^B n ^jzf Dh±Hs «fc« #7i s^e oh±as a #7i azjsssfrs ^izwra 
#7i ess #oii s S g MMiae uioe§ «#o^ 

#71 ?ai ssajj^E igge ^7io^ &7a; 

#7! mO«3 DH^SSd^S DHU^fe &7||; 

^a^ls^iif^SS;^ 2 ^™ U,0 * S| 2,0,5 --^ w^s^s sfE 

#71 diOfSS^a #7! 0HPHSS*# ^7i&fe a«7fl; 

#7i zyb m±a nigs ^zi o^as skw #71 k*sssjsi g«§ ^<woi HHd s^a *f«$e 

#71 BIOS LHOff SWufe #71 ^MIHsM XI 7151^ ; S» 

#21 BIOS SI ma2^0i).£2gg# DH^ofe B7|g 5^fe g^HHd «#1>^. 

SB, ^155^09 SlOiAf # #7] #71 ^rSffl^ #M ^01 M2 -^SlBSf 



S^tJ- SB. ^||5St. k ^|56^^0il SAOtAI, #71 ^S1H5| a 75U 2 ^Sffi5i-& #71 ^Zi"S ^ 
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JSf » a ™ *gy M 2iDIAI > ssss^s six°h ass swat, res*, bpsg^, 
ilia m ^ 4 5S was 2S ^o g §fe B£a ^hhs 

l^S§^§ n s§ t . , " ,te,lection Coatin3) ° t wwWaln feife a» list m mi s3f 

f *u mns- jeurb tsim^s^ * 3isoj ^ 



-H06 




1C6 



110 




^106 a 



34-17 



PAGE 21/39 ' RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/31 * DNI8:2738300 * C8lD:5032744622 * t>U RATION (mm-ss): 15-58 



09/22/05 11:26 FAX 5032744622 



MARGER JOHNSON 



[2)022 



^2002-0088399 




£84 



124 



— Vi - 



Of 



-112 



~lQ4n 

-102 

-100 



114 




34-18 



PACE 22/39 * RCVD AT 9/22/2005 3:13:51 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 * DNIS:2738300 * CSID: 5032744 6 22 * DURATION (mm-ss): 15-58 



09/22/05 11:26 FAX 5032744622 



MARGER JOHNSON 



BL023 



£2*3 




S&7 



HQ 



-20flii 

- -204 

— 200 



31 Of 



— 212 



— 2Cfla 

— 204 
"203 



^2002-0088399 



34-19 



PACE 23/39 * RCVD AT 9/22/2005 3: 13:51 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/31 * DNIS:2738300 • CSID: 5032744 6 22 * DURATION <mro-ss): 15<58 



09/22/05 11:26 FAX 5032744622 



MARGER JOHNSON 



12)024 



^2002-0088399 



p» Vt *t 



Ha 
J ! 



210 




-312 



-206a 



~ fa 




206b 



204 



214 
I 



[i 



— 212 



-206b 



-204 

— 

-2Q0 



34-20 



24/39 * RCVD AT 9/22/20O5 3:13:51 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/31 ■ DNIS:2738300 * CSID:5032744622 * DURATION <mm-ss): 15-58 



09/22/05 11:27 FAX 5032744622 



MARGER JOHNSON 



@025 



^2002-0088399 



214 

i 

21 Oa 

in 



-206b 



-204 



-202 



SZ&lOb 

214 
f 



210* 



-2G6b 



2C4 



-202 
-200 



r*. 




34-21 



PAGE 25/39 * RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] » SVR:U8PTO-EFXRF-6/31 * DNI8:2738300 * CSID: 503 2744622 • DURATION <mm-ss):15-58 



09/2-2/05 11:27 FAX 5032744622 



MARGER JOHNSON 



El Q26 



^2002-0088399 



309u 



308* 




312 
\ 



^ 314 

-314 
-308a 

304 

— -QC2 
- -300 







I- — nia 

^ — 314 
30Ba 



-314 
306a 

-304 

302 
300 



34-22 



PACE 26/39 - RCVD AT 0/22/2005 3:13:51 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 ■ DNlS:2738300 * CSID:5032744622 - DURATION <mm-ss): 15-58 



09/22/05 11:27 FAX 5032744622 MARGER JOHNSON Si 027 




^2002-0088399 



312 i_ 



- \ \ — 



-308b 



- 304 

4r — 

300 



3ia 



31 2a 
I 



-30Bb 




34-23 



PACE 27/39 * RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 • DNIS:2738300 * CSID:5032744622 • DURATION (mm-ss):15^8 




PAGE 28/39 • RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] * SVR:UBPTO-EFXRF-6/31 ■ DNIS:273830O * CSID: 50327446 22 • DURATION <mm-ss):15-58 




PACE 29/39 " RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/31 * ONIS:2738300 " CSID:5032744622 ■ DURATION <mm-SS): 15-58 



09/22/05 11:27 FAX 5032744622 MARGER JOHNSON .. _ ,,8030. 

^ ^2002-0088399 





PAGE 30/39 * RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-6/31 * DNIS:2738300 * CSID: 5032744 622 • DURATION <mm-SS):15-58 



09/22/05 11:28 FAX 5032744622 

M 



MARGER JOHNSON 



©031 



512 



-614 
>5Q8a 




*fi08a 



504 
02 
0 



— — lfe— 



Ha 



012 



— -si a 

— -514 
^508a 



—5aaa 



-■P — 500 



- 504 
502 




^2002-0088399 



34-27 



PACE 31/39 • RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-6/31 ■ DNIS:2738300 * CSID:5032744822« DURATION <mro-ss): 15-58 



09/22/05 11:28 FAX 5032744622 



MARGER JOHNSON 



S1032 




PACE 32/39 * RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] " 6VR:U8PTO-EFXRF^/31 - DNIS:2738300 " CSID:5032744622 ■ DURATION (mm-SS): 15-68 



09/22/05 11:28 FAX 5032744622 



MARGER JOHNSON 



@]033 



^2002-0088399 




- f » - 
Ha 

" 612 



-616 

614a 
• SOBb 



— 614a 

— 606 



60S 

604 
602 
600 




- 605 

- 604 

-602 
-600 



34-29 



PACE 33/39 • RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/31 - DNIS:2738300 * CSID:5032744822 * DURATION <mm-ss):15-58 



09/22/05 11:28 FAX 5032744622 



MARGER JOHNSON 



©034 ___ 



r 

618 



jr. 



-606a 

' — 605a 
G04 

I — 602 
GOO 



— - 710 
— * 708 



706 



— 704 

2^3- — =£7—702 

-700 



^2002-0088399 



Hi 

H 

712 



3 700a 



706 



-704 

; TOZ 

-—•700 



34-30 



PACE 34/39 ■ RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] - SVR:UBPTO-EFXRF-6/31 - DNIS:2738300 - CSID:5032744822 • DURATION <mm-ss):15-58 



09/22/05 11:28 FAX 5032744622 



MARGER JOHNSON 



@035 



^2002-0088399 






34-31 



PAGE 35/39 ■ RCVD AT 9/22/2005 3:13:51 PM tEastem Daylight Time] * SVR:U8PTO-EFXRF-6/31 * DNIS:2738300 * CSID: 5032744622 * DURATION (mm-ss):15-58 



09/22/05 11:29 FAX 5032744622 



MARGER JOHNSON 



^2002-0088399 



r * 1 

J 712 L 



?oab 



706 



—704 

702 

700 



- - lb — 
7^18 



i 



706 



— -708b 



704a 

— -702 
-700 



807 




mo 

—BOB 



608 

80S 



34-32 



PACE 36/39 » RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] ' 8VR:USPTO-EFXRF-6/31 * DNIS:2738300 " C8ID: 503 2744622 ■ DURATION (mm-SS):15-58 



09/22/05 11:29 FAX 5032744622 



MARGER JOHNSON 



BJ037 



2002-0088399 



S&45 



812 



808a 



8 07a 



—806 
805 



812 











1 

m 






m 









- 80?a 



— -804 
— 802 
-800 



-~ -814 



-806 

806 



804 

802 

— -800 



He 



812 



m 

m 



-807a 



—816 

—814 
—800a 



— BOfl 

— 805 



-804 
-802 
-BOO 



34-33 



PAGE 37/39 * RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 * DNIS:2738300 • C8ID: 5032744 6 22 ■ DURATION <mm-ss):15*8 



09/22/05 11:29 FAX 5032744622 



MARGER JOHNSON 



jgl 038 _ 




812 
I 



— 6Q8b 

— a07a 

— BO0 

— 806 

— 004 
-BQ2 

— 800 



— ^08h 



^S07b 




^2002-0088399 



34-34 



PAGE 38/39 • RCVD AT 9/22/2005 3:13:51 PM [Eastern Daylight Time] " SVR:USPTO-EFXRF-6/31 " DNIS:2738300 • C8ID:5032744622 • DURATION (miTHS): 15-68 



